Mechanisms of osteolytic bone metastases in breast carcinoma.
Osteolytic and osteoblastic metastases are often the cause of considerable morbidity in patients with advanced prostate and breast carcinoma. Breast carcinoma metastasis to bone occurs because bone provides a favorable site for aggressive behavior of metastatic cancer cells. A vicious cycle arises between cancer cells and the bone microenvironment, which is mediated by the production of growth factors such as transforming growth factor beta and insulin growth factor from bone and parathyroid hormone-related protein (PTHrP) produced by tumor cells. Osteolysis and tumor cell accumulation can be interrupted by inhibiting any of these limbs of the vicious cycle. For example, bisphosphonates (e.g., pamidronate, ibandronate, risedronate, clodronate, and zoledronate) inhibit both bone lesions and tumor cell burden in bone in experimental models of breast carcinomametastasis. Neutralizing antibodies to PTHrP, which inhibit PTHrP effects on osteoclastic bone resorption, also reduce osteolytic bone lesions and tumor burden in bone. Other pharmacologic approaches to inhibit PTHrP produced by breast carcinoma cells in the bone microenvironment also produce similar beneficial effects. Identification of the molecular mechanisms responsible for osteolytic metastases is crucial in designing effective therapy for this devastating complication.